T-2 toxin with a specific radioactivity high enough for use in animal metabolism studies.
The major disadvantage of biosynthetically labeled toxins or other natural products has been that these generally have low specific radioactivities. The trichothecene mycotoxins have been shown to be derived from three molecules of mevalonic acid through modifications of cyclized farnesyl pyrophosphate (1, 2, 3, 5) . The numbering system and the mevalonate origins of the carbons in T-2 toxin and other trichothecenes are shown in Fig. 1 When the incubation period was over, the individual cultures were exhaustively extracted with ethyl acetate or acetonitrile. Ethyl acetate was evaporated and the extracts were dissolved in 100 ml of acetonitrile and partitioned against 100 and then 50 ml of petroleum ether (boiling point, 60 to 70°C). Lipids were discarded with the petroleum ether. Acetonitrile extracts were not defatted.
Acetonitrile was evaporated from the extracts, and then residues were dissolved in 5 to 10 ml of acetone for the isolation of T-2 toxin by thinlayer chromatography or in 10-15 ml of ethyl acetate for the isolation of T-2 toxin by column chromatography.
In initial experiments, 1-ml portions of extracts in acetone were streaked onto thin-layer chromatography plates and chromatographed on silica gel G (2-mm) plates (20 by 20 cm) with a chloroform-methanol (90:10, vol/vol) solvent system. T-2 toxin bands, which were located by cospotting an appropriate T-2 toxin standard, were removed, and T-2 toxin was eluted with acetone. Eluates were combined, concentrated, and rechromatographed on similar plates (0.5-mm layer thickness) with ethyl ether. T-2 toxin was located and eluted as described above and crystallized to a constant specific activity. In Radio-chromatographic homogeneity and gas-liquid chromatographic homogeneity of T-2 toxin preparations were done as previously described (4).
The results of labeling experiments are summarized in Table 1 . Final yields of T-2 toxin were similar in all experiments, and the specific radioactivity of T-2 toxin increased with the increasing amount of radioactivity added. [1-'4C]acetate, as expected, was not as efficiently incorporated into T-2 toxin as was mevalonic acid. Acetate, of course, is further removed from T-2 toxin in the biosynthetic pathway than is is less expensive than radiolabeled mevalonic acid, and therefore it can be used in greater amounts to obtain toxin with a higher specific activity, Before use in metabolic studies in fungi or animals, the amount of radioactivity in the ester functions of biosynthetically T-2 toxin should be evaluated because labeled acetate is incorporated into the ester functions (S. V. Pathre, unpublished data). It is possible, too, that the isovaleryl group of T-2 toxin at the 8 position ( Fig. 1) could derive from mevalonate, to some extent.
These data demonstrate that T-2 toxin of useful specific activity can be obtained biologically, using fermnentation on a solid medium. Yields of the trichothecene toxins per gram of substrate are generally much higher on a solid medium than on a liquid medium, though higher specific activities might be expected with liquid media because of the lack of the problem inherent in solid media-that ofdisparate distribution of precursors. In addition, the fermentation time for T-2 toxin production on a liquid medium is shorter-about 10 to 14 days in stationary incubation (C. J. Mirocha, unpublished data). Important advantages of fermentation on a solid NOTES 1051 medium are convenience ofhandling and storage and the stability of the toxin, since the trichothecene toxins tend to be unstable in an aqueous environment (K. Ishii, personal communication), and toxins are more difficult to extract efficiently. Determination of the optimum time of precursor addition and optimum precursorsubstrate ratios would undoubtedly increase specific activities. These factors should be investigated because optimum conditions for toxin production by the fungus are not necessarily optimum conditions for the most efficient radiolabeled precursor incorporation.
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